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Optimization is one of the important research fields of applied mathematics. It is
a whole name to many subjects studies on how to seek certain factors under given con-
straints, making expected indicators achieve the optimal. In computer graphics, there
are a lot of problems can be converted into optimization problem, such as surface fitting,
mesh parameterization, model deformation, remeshing and so on. This thesis studies
on mesh parameterization and discusses optimization algorithm. We focus on a specific
issue, which is spherical parameterization. Then propose a optimization framework for
height function defined on sphere.
Surface parameterization can be classified into two parts: planar parameterization
and spherical parameterization. Planar parameterization studies on how to flatten the
meshes to a planar effectively and correctly, while spherical parameterization will map
the meshes to sphere directly. This thesis focus on spherical parameterization problem.
Spherical parameterization is a key enabling technology in modeling and processing
genus-0 surfaces. Spherical parametrization seeks a bijective map f : M → S between
a closed genus-0 surface M and a spherical domain S. For a very wide category of solid
models that do not have handles or voids. The sphere is a natural parametric domain for
them, because unlike planar parametrization which needs to slice the surface M open, a
spherical map provides a seamless and continuous parametrization. Such a parametric
representation could also be used to facilitate many geometric modeling and processing
applications such as re-meshing, morphing animations,shape analysis, and so forth.
This thesis presents an effective hierarchical optimization framework for the spher-
ical parametrization problem. Compared with other state-of-the-art spherical mapping
computation algorithms, our method generates a bijecctive and lowly-distorted map-
ping results, and converges efficiently. Therefore, our hierarchical algorithm can be ap-
plied on large geometric models with complex geometry robustly. Moreover, a frame-
work for spherical parameterization of arbitrary topology is proposed. This thesis also
demonstrates the application of the proposed mapping algorithm in computing spheri-
cal harmonics representations, and use it for a potential subsequent application in shape
analysis of deformation sequences.
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